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1078–5Purpose. To review the pathogenesis, diagnosis, presentation, diagnosis, management and outcomes (morbidity and
mortality) of superficial femoral artery aneurysms.
Methods. A comprehensive review of this entity was performed based on the available literature in all languages and
a detailed discussion of our findings is also provided.
Results. Our review identified 61 cases of SFA aneurysms. They were most often seen in elderly men, predominately af-
fected the right lower extremity, and were most often located in the middle-third of the artery. At the time of diagnosis, SFA
aneurysms were frequently symptomatic because they reached a relative large diameter before the diagnosis was made. The
most frequent presentation was localized pain in association with a pulsatile mass. In contrast to popliteal aneurysms, SFA
aneurysms more frequently present with rupture than distal ischemia. Angiography was by far the most commonly utilized
diagnostic tool. Treatment was primarily by means of an interposition graft, followed by exclusion and surgical bypass.
Endovascular repair of SFA aneurysms has only been reported in three instances. SFA aneurysm repair was most often
associated with favorable outcomes, with low reported rates of ischemia and limb loss.
 2007 European Society for Vascular Surgery. Published by Elsevier Ltd. All rights reserved.
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cess involves all three layers of the arterial wall, or
false (pseudoaneurysms), when all layers are not in-
volved. The latter may result from trauma, anasto-
motic disruption, or infection. In the lower extremity,
although true aneurysms are relatively common in
the popliteal fossa, they are distinctly uncommon in
the femoral region. Femoral aneurysms are dangerous
lesions that may thrombose, embolize or rupture; they
are often seen bilaterally1 and in association with an-
eurysms elsewhere.2 Large aneurysms can also exert
a mass effect, compressing adjacent veins or nerves.
Femoral aneurysmsmost often involve the common
femoral artery.3,4 Reports of isolated profunda and su-
perficial femoral artery (SFA) aneurysms are relativelysponding author. L. R. Leon Jr., MD, RVT, Chief, Southern
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any instances of SFA involvement,3,4 and only 30 in-
stances of SFA aneurysms have been reported until
2004.6 The distribution of aneurysms in the thigh has
been calculated as follows: 80% common femoral,
15% SFA and 5% the profunda femoris artery.7 Aetio-
logic factors include atherosclerosis, syphilitic and
mycotic infections, non-infectious immunologic or
inflammatory arteritis, connective tissue disorders
(Adamantiades-Behcet’s syndrome,8 periarteritis no-
dosa, Takayasu’s disease and Marfan’s syndrome9),
human immunodeficiency virus10 and trauma.11
The relative rarity of SFA aneurysms has been at-
tributed to the protection provided by the surround-
ing musculature and the lack of bending stress.
Since this entity is rare, its natural history unknown,
and because its recognition is expected to increase
due to better surveillance of the aging population
and more widespread availability of improved vas-
cular imaging modalities,6 we elected to perform an
exhaustive analysis of the available literature on SFA
aneurysms to answer specific questions regardingr Surgery. Published by Elsevier Ltd. All rights reserved.
333Superficial Femoral Artery Aneurysmstheir demographic features, presentation, diagnosis,
management and outcomes.Methods
A MEDLINE search of papers reporting SFA aneu-
rysms was carried out in all languages. A manual
search was also performed using bibliographies from
relevant publications. Terms for search included SFA
aneurysms, true aneurysms, atherosclerotic aneu-
rysms, peripheral lower extremity aneurysms, diagno-
sis, presentation and management. Cases of common
femoral, profunda femoris or popliteal artery aneu-
rysms were excluded. Also excluded were cases in
which a definitive aetiologic factor, other than degen-
erative or atherosclerosis, was identified. As there are
no prospective studies, all retrospective papers and
case reports were included (Tables 1e3).2,5e7,11e34 All
relevant publications were analyzed with respect to
year and language of publication, patient demograph-
ics, method of diagnosis, aneurysm number, size and
location, mode of presentation, therapy and its out-
come. It was difficult to calculate the mean aneurysm
size in this group of patients, given that several au-
thors did not report precise diameters but rather, size
comparisons between the aneurysm and familiar
objects. In order to obtain accurate mean diameter
estimates, we attributed approximate measurements
to the objects to which the aneurysms were compared.
Thus, a lemonwas assigned ameasurement of 4 cm, an
egg 7 cm, a turkey egg 10 cm and a fist 12 cm. When
two or three dimensional sizes were given, the maxi-
mum diameter was always considered as a single mea-
surement for any given aneurysm. When a range of
sizes was given for a group of aneurysms, each one
of them was assigned the mean value of the range as
their size.Results
A summary of all identified papers is presented in
Table 1e3. Twenty-eight papers were identified since
the first SFA aneurysm was reported in 1967. They
reported 48 patients affected by 61 aneurysms. Six pa-
pers were written in Italian, one in Spanish, one in
Russian, one in German, one in Polish and the remain-
der (18) in English. The average age of presentation
was 75.7 years (range 59e95). In two papers (reporting
seven aneurysms), patient ages were not provided.
These aneurysms were present in 46 men (87% of cases
in which the gender was reported) and 7 women. In 8
instances the gender was not reported. Twenty-sixpatients presented with rupture, 24 with intact aneu-
rysms, and in 11 cases, information about presentation
was unavailable. The most frequent mode of presenta-
tion was a thigh mass (n¼ 36), followed by localized
pain (n¼ 25) and distal critical ischemia (n¼ 8). Other
presenting symptoms and signs included claudication
and swelling (n¼ 3 each), bruising, muscle weakness
and embolism (n¼ 1 each). The most frequently uti-
lized diagnostic modality was contrast angiography
(CA, n¼ 31; 57.4% of those where the diagnostic tests
were reported), followed by ultrasound (US) (n¼ 13),
computed tomography (CT; n¼ 5), plain radiograph
(n¼ 3) and magnetic resonance imaging (MRI, n¼ 2).
In 3 instances the diagnosis was made only intraoper-
atively. The latter information was not available for 12
aneurysms. In 5 cases the diagnosis was made on clin-
ical grounds alone without imaging tests. The mean
SFA aneurysm diameter at presentation was 8.4 cm
(41 aneurysms available; range 3e24 cm). Diameter
data was not available for 22 of these aneurysms.
From those patients whose SFA aneurysms were rup-
tured at presentation (n¼ 26), aneurysm size was
available in 18 instances. The mean aneurysm size in
this subgroup of patients was 8.5 (range 3.5e20 cm).
In 29 cases, the aneurysm affected the right lower ex-
tremity (71% of reported cases) and in 12 cases (19%)
the left. Laterality was not reported in 20 cases. In 12
cases, the distal segment of the SFA was affected, in 8
cases the proximal and in 17 cases, the mid-portion
(the latter affected 45.9% of reported cases). The
segment affected was not available in 28 of the aneu-
rysms. In 1 case, the entire SFA segment was involved
and in 2, more than one segment was involved (mid
and distal in both cases).
The aneurysms were treated by disparate tech-
niques. Interposition grafts were used in 30 cases
(PTFE in 19 cases, Dacron in 7, unknown prosthetic
material in 3, and vein in 1). Surgical bypasses were
performed in 16 instances (femoropopliteal in 11
cases, femorotibial in 2 and un-specified in 3). Eleven
of those bypasses were performed with vein conduit
and 5 using prosthetic material (3 PTFE and 2 Dacron).
Three aneurysms were repaired using endoluminal
stent-grafts (2 custom-made and 1 Gore Viabahn
graft); 4 patients underwent amputations. Other
methods utilized included ligation and/or excision
without specifying further details in 6 cases, 1 instance
of endoaneurysmorraphy, and in 1 case, the treatment
was unspecified.
Reported follow-up was variable, ranging from 5
days to 48 months (mean 9.5 months). In 29 cases,
follow-up length was not reported. Complications re-
ported in this group of patients included contained
rupture of the excluded aneurysm, renal failure,Eur J Vasc Endovasc Surg Vol 35, March 2008
Table 1. True superficial femoral artery aneurysms: demographics, presentation, and diagnosis
Paper Language Age Gender Presentation Rupture Diagnosis
Liapis 200512 English 87 Male Mass, pain, swelling Yes None
Pulcini 200513 Italian 74 Male Mass, pain Yes US, CA
Siani 200514 English 63 Male Mass, pain Yes US, CT
Troitskky 200515 Russian 64 NR Pain Yes XR*, US, CA
Honjo 20046 English 76 Male Intermittent claudication, muscle
weakness and pulsatile mass
No CA
Dobritz 200316 English 84 Male Mass Yes B-mode US, MR
Jarrett 200217 English 91 Female Mass No CA
Jarrett 200217 English 75 Male Distal critical ischemia No CA
Jarrett 200217 English 82 Male Distal critical ischemia, ulcer No CA
Jarrett 200217 English 69 Male Mass No NR
Jarrett 200217 English 70 Male Emboli No CA
Jarrett 200217 English 64 Male Distal critical ischemia No CA
Jarrett 200217 English 76 Male Mass No NR
Jarrett 200217 English 61 Male Mass No NR
Jarrett 200217 English 91 Female Mass, claudication No NR
Jarrett 200217 English 73 Male Distal critical ischemia No CA
Jarrett 200217 English 85 Male Distal critical ischemia No CA, intraoperative diagnosis
Papadoula 2000**,18 English 81 Male Mass, pulsatile, bruising Yes US, CA
Dimakakos 199811 English 78 Male Mass, pain Yes CT
Dimakakos 199811 English 95 Male Mass, pain Yes US, CA
Atallah 199519 English 79 Male Swelling, bruising Yes US
Atallah 199519 English 80 Male Pain, swelling Yes Intraoperative diagnosis
Diethrich 199520 English NR NR NR NR NR
Diethrich 199520 English NR NR NR NR NR
Farinon 199521 English 80 Male Mass, pain Yes US
Vasquez 199322 English 81 Male Mass No US, CA
Masegosa 199223 Spanish 64 Male Mass, pain, pulsatile Yes CT, CA
Rigdon 19922 English 93 Male Mass, pain Yes CT
Rigdon 19922 English 88 Female Mass, pulsatile No None
Bonelli 199124 Italian 78 Male Pain Yes None
Bonelli 199124 Italian 74 Male Pain Yes None
Mayall 199125 English 82 Male NR NR CA (thrombosed, viable foot)
Mayall 199125 English 82 Male NR NR CA
Mayall 199125 English 59 Male NR NR CA
Cieslik 198926 Polish 62 Female Mass, pain, pulsatile No None preoperatively
(CA intraoperatively)
Cieslik 198926 Polish 62 Female NR No CA
Parra 198927 English 83 Male Mass, pain No US, CA
Parra 198927 English 83 Male Mass, pain No US, CA
Parra 198927 English 83 Male Mass, pain Yes US, CA
Pavone 198928 Italian 74 Male Mass, pulsatile Yes CA, MRI
Zanetti 198629 Italian 61 Male Mass Yes CA, CT
Celi 198430 Italian 70 Male Mass No US, CA
Kremen 198131 English 75 Male Mass, pain Yes CA
Kremen 198131 English 78 Female Mass, pain Yes CA
Kremen 198131 English 71 Male Pain, rupture Yes Intraoperative diagnosis, CA
Kremen 198131 English 89 Male Pain, rupture Yes CA
Kremen 198131 English 63 Male Distal critical ischemia. Foot rest pain No CA
Kremen 198131 English 63 Male Claudication No CA
Kremen 198131 English 82 Male Mass No CA
Kremen 198131 English 82 Male Mass, pain Yes CA
Muller 198032 German 67 Male Mass, pain No CA
Muller 198032 German 67 Male Mass, pain Yes CA
Ormstad 197533 English 75 Female Mass, pain Yes None
Cutler 19735 English NR NR NR NR NR
Cutler 19735 English NR NR NR NR NR
Cutler 19735 English NR NR NR NR NR
Cutler 19735 English NR NR NR NR NR
Cutler 19735 English NR NR NR Yes NR
Hardy 19727 English 70 Male Mass, pulsatile No NR
Barbieri 196734 Italian 74 Male Distal critical ischemia. Pain in foot and calf NR XR
Barbieri 196734 Italian 74 Male Distal critical ischemia. Pain in foot and calf NR XR
CA: contrast angiography; CT: computed tomography;MRI: magnetic resonance imaging; NR: not reported; US: ultrasound; XR: plain X rays.
* Presumably.
** Authors also reported two cases of possibly mycotic aneurysms. Impossible to determine if pre-existing SFA aneurysms became second-
arily infected. Given the likelihood of mycotic origin, they were excluded from analysis.
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Table 2. True superficial femoral artery aneurysms: aneurysm
diameter and mode of therapy
Paper Size (cm) Procedure
Liapis 200512 4.5 PTFE interposition graft, 8 mm
Pulcini 200513 7 PTFE interposition graft, 8 mm
Siani 200514 9 PTFE interposition graft, 8 mm
Troitskky 200515 8.5 Viabahn stent-graft
Honjo 20046 8 Dacron interposition graft, 8 mm
Dobritz 200316 9 Femoropopliteal bypass, vein
Jarrett 200217 6.5
ˆ
PTFE interposition graft
Jarrett 200217 6.5
ˆ
PTFE interposition graft
Jarrett 200217 6.5
ˆ
Amputation
Jarrett 200217 6.5
ˆ
PTFE interposition graft
Jarrett 200217 6.5
ˆ
Dacron interposition graft
Jarrett 200217 6.5
ˆ
Prosthetic interposition graft
Jarrett 200217 6.5
ˆ
Femorotibial bypass, vein,
in situ
Jarrett 200217 6.5
ˆ
Dacron interposition graft
Jarrett 200217 6.5
ˆ
Dacron interposition graft
Jarrett 200217 6.5
ˆ
Femoropopliteal bypass,
vein, in situ
Jarrett 200217 6.5
ˆ
Amputation
Papadoula 2000**,18 6 PTFE interposition graft, 6 mm
Dimakakos 199811 8 PTFE interposition graft, 8 mm
Dimakakos 199811 6 PTFE interposition graft, 8 mm
Atallah 199519 15 PTFE interposition graft, 6 mm
Atallah 199519 10 Resection
Diethrich 199520 18* Endoluminal PTFE customized
graft
Diethrich 199520 40* Endoluminal PTFE customized
graft
Farinon 199521 10 PTFE interposition graft, 8 mm
Vasquez 199322 3.5 PTFE interposition graft, 8 mm
Masegosa 199223 15 Femoropopliteal bypass,
vein, reversed
Rigdon 19922 12 PTFE interposition graft, 8 mm
Rigdon 19922 5 PTFE interposition graft, 8 mm
Bonelli 199124 NR Femoropopliteal bypass, PTFE
Bonelli 199124 NR Femorotibial bypass, vein,
in situ
Mayall 199125 NR Endoaneurysmorraphy
Mayall 199125 NR Dacron interposition graft, 8 mm
Mayall 199125 NR Dacron interposition graft, 8 mm
Cieslik 198926 24 Excision, 13 mm 25 cm
prosthetic graft
Cieslik 198926 24 No treatment reported
Parra 198927 NR PTFE interposition graft, 6 mm
Parra 198927 NR PTFE interposition graft, 6 mm
Parra 198927 NR PTFE interposition graft, 6 mm
Pavone 198928 20 NR
Zanetti 198629 NR PTFE interposition graft, 8 mm
Celi 198430 4 PTFE interposition graft, 10 mm
Kremen 198131 NR Femoropopliteal bypass, Dacron
Kremen 198131 NR Ligation
Kremen 198131 NR Excision
Kremen 198131 4.5 Femoropopliteal bypass, vein
Kremen 198131 NR Femoropopliteal bypass, vein
Kremen 198131 NR Femoropopliteal bypass, vein
Kremen 198131 3 Ligation
Kremen 198131 3.5 Vein bypass
Muller 198032 8 Femoropopliteal bypass, PTFE
Muller 198032 7 Femoropopliteal bypass, PTFE
Ormstad 197533 6 Femoropopliteal bypass,
vein, reversed
Cutler 19735 NR Dacron interposition graft
Cutler 19735 NR Vein interposition graft
Cutler 19735 NR Dacron bypass
Cutler 19735 NR Vein bypass
Cutler 19735 NR Ligation
Hardy 19727 NR Ligation
Table 2 (continued )
Paper Size (cm) Procedure
Barbieri 196734 7 Amputation, right AKA
Barbieri 196734 10 Amputation, left AKA
AKA: above-the-knee amputation; NR: not reported; PTFE:
polytetrafluoroethylene.
* 18 and 40 cm combined stenotic-aneurysm lesions. These mea-
surements are aneurysm lengths and therefore were not considered
for aneurysm diameter calculations.
ˆ Not individually reported. However, size range for all reported
patients by Jarrett et al. was 3e10 cm. An average of 6.5 cm was
given to each.
** Authors also reported two cases of possibly mycotic aneurysms.
Impossible to determine if pre-existing SFA aneurysms became sec-
ondarily infected. Given the likelihood of mycotic origin, they were
excluded from analysis.
335Superficial Femoral Artery Aneurysmslymph leak, respiratory failure with death, wound
necrosis, limb ischemia, stroke and 4 major limb
amputations. In 41 cases, a successful outcome was
reported.Discussion
Occurrence
An aneurysm is a permanent localized (i.e., focal)
dilation of an artery having at least a 50% increase
in diameter compared to the expected normal dia-
meter of the artery in question.35 In the SFA, aneurysms
are said to be present when the arterial dilatation is 2
times the diameter of the normal native SFA.17 The
pathogenesis of degenerative lower extremity aneu-
rysms has not been definitively established. Athero-
sclerosis has historically been considered as the most
common cause of aneurysms. However, this concept
has been challenged. In fact, it is now believed that
the coexistence of an aneurysm and atherosclerotic
disease constitute two distinct clinical entities.36 Since
the theory of genetic predisposition was developed,
many studies have analyzed abnormalities in elastin
and collagen metabolism and proteolysis to better
clarify the aetiology.37e39 With regard to SFA aneu-
rysms in particular, the numbers are so limited that
no conclusions can be reached.
One factor proposed as a possible contributor to
aneurysm formation is turbulent flow beyond a rela-
tive stenosis, for instance, in areas where arteries cross
joints or dense structures (i.e. inguinal ligament, ad-
ductor’s canal). In addition, there is evidence for the
existence of a genetic predisposition to true aneurysm
formation in the femoral arteries, in view of the dem-
onstrated association of femoral aneurysms with
abdominal aortic aneurysms.2 For that reason, all
patients diagnosed with femoral aneurysms shouldEur J Vasc Endovasc Surg Vol 35, March 2008
Table 3. True superficial femoral artery aneurysms: aneurysm location and outcome
Paper Location Follow-up
Liapis 200512 R-proximal Developed contained aneurysm rupture at 48-month follow-up
Pulcini 200513 R-distal Did well at 24-day follow-up
Siani 200514 R-mid Did well at 12-month follow-up
Troitskky 200515 R-distal Did well, unknown follow-up
Honjo 20046 R-distal Did well at 12-month follow-up
Dobritz 200316 R-mid and distal NR
Jarrett 200217 NR Did well perioperatively
Jarrett 200217 NR Did well perioperatively
Jarrett 200217 NR Amputation, did well perioperatively
Jarrett 200217 NR Did well perioperatively
Jarrett 200217 NR Did well perioperatively
Jarrett 200217 NR Did well perioperatively
Jarrett 200217 NR Did well perioperatively
Jarrett 200217 NR Did well perioperatively
Jarrett 200217 NR Did well perioperatively
Jarrett 200217 NR Did well perioperatively
Jarrett 200217 NR Amputation, did well perioperatively
Papadoula 2000**,18 L-distal Did well at 5-day follow-up
Dimakakos 199811 L-distal Did well at 18-month follow-up
Dimakakos 199811 L-distal Did well at 18-month follow-up. Died at 23-month follow-up from
myocardial infarct
Atallah 199519 L- mid Developed renal failure peritoneal dialysis-dependent
Atallah 199519 Unknown laterality-distal Lymph leak spontaneously resolved; did well at 3 weeks follow up
Diethrich 199520 R-distal* NR
Diethrich 199520 L-proximal, mid and distal* NR
Farinon 199521 L-mid and distal Did well at 6-month follow-up
Vasquez 199322 R-mid Did well at 12-month follow-up
Masegosa 199223 R-mid Did well at 12-month follow-up
Rigdon 19922 R-mid Did well at 12-month follow-up
Rigdon 19922 R-mid Did well at 0.5-month follow-up; then lost to follow-up after discharge
to Nursing Home
Bonelli 199124 R-unknown SFA segment Did well at 0.5-month follow-up
Bonelli 199124 Unknown laterality-mid Did well at 20-day follow-up
Mayall 199125 R- unknown SFA segment Did well at 16-month follow-up
Mayall 199125 L- unknown SFA segment Did well at 16-month follow-up
Mayall 199125 NR Did well at 24-month follow-up. Sudden death at that time, patent graft
Cieslik 198926 R-mid Did well at 31-day follow-up
Cieslik 198926 L-mid Non applicable
Parra 198927 R-proximal Did well at 21-day follow-up
Parra 198927 R-proximal Did well at 21-day follow-up
Parra 198927 R-proximal Did well at 21-day follow-up
Pavone 198928 R-distal Unknown follow-up
Zanetti 198629 R- unknown SFA segment Did well at 12-month follow-up
Celi 198430 R-proximal Did well at 24-month follow-up
Kremen 198131 R- unknown SFA segment Did well at 12-day follow-up
Kremen 198131 R- unknown SFA segment Died 2.5 months postoperatively due to respiratory failure, patent graft
Kremen 198131 R- unknown SFA segment Did well; follow-up length not known
Kremen 198131 R- unknown SFA segment Did well; follow-up length not known
Kremen 198131 R- unknown SFA segment Did well at 21-day follow-up
Kremen 198131 L- unknown SFA segment Did well; follow-up length not known
Kremen 198131 R-mid Follow-up length not known
Kremen 198131 L-mid Follow-up length not known
Muller 198032 L-mid Did well perioperatively. Died 6 months after surgery due to unrelated reasons
Muller 198032 R-mid Did well perioperatively. Died 6 months after surgery due to unrelated reasons
Ormstad 197533 L-mid (10 cm distal to bifurcation) Wound necrosis needing revision. Follow-up length not known
Cutler 19735 NR NR
Cutler 19735 NR Long-term success
Cutler 19735 NR NR
Cutler 19735 NR NR
Cutler 19735 NR Ischemic but viable limb
Hardy 19727 NR Did well; follow-up length not known
Barbieri 196734 R-proximal Limb loss. Stroke. Alive at 1-month follow-up
Barbieri 196734 L-proximal Limb loss. Alive at 8-month follow-up
L: left; NR: not reported; R: right; SFA: superficial femoral artery.
* Laterality determined by paper imaging interpretation.
** Authors also reported two cases of possibly mycotic aneurysms. Impossible to determine if pre-existing SFA aneurysms became second-
arily infected. Given the likelihood of mycotic origin, they were excluded from analysis.
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337Superficial Femoral Artery Aneurysmsbe carefully evaluated for other aneurysms, especially
in the aortoiliac segment and in the contralateral limb.
It is known that SFA aneurysms are much more
common in elderly2 men than in women.25 The mean
age of patients presenting with SFA aneurysms in
a 10-year period in a single vascular practice in Pitts-
burgh was 75 years (range 61e91) and a strong male
predilection was noted (85%); the reported male pre-
ponderance of popliteal aneurysms is even greater.18
Our review showed a remarkable concordance with
these observations. Rigdon et al.2 noted that patients
presenting with aneurysms located in the common
femoral and the popliteal arteries were younger (66
years) than patients with SFA aneurysms.Aneurysm characteristics upon presentation
SFA aneurysms tend to be large (over 8 cm) at presen-
tation, probably because these aneurysms do no pres-
ent in the popliteal fossa or the groin area, but deeper
in the thigh where they are less likely to be visible or
palpable. This deeper anatomic location hides SFA
aneurysms from early detection and often the first
symptom is rupture. The majority of SFA aneurysms
present with symptoms, most frequently localized
pain in association with a pulsatile mass. This is a clear
and important distinction from aneurysms in other
lower extremity locations. For example, popliteal
and common femoral artery aneurysms are most often
identified in an asymptomatic state.14
Another clinically important distinction is that SFA
aneurysms present much more frequently with rup-
ture than distal ischemia, an observation that is con-
firmed by multiple other published studies.2 Our
review identified rupture as the initial presentation of
SFA aneurysm in 52% cases. Although Jarrett et al.17
did not identify any ruptures in their small series of
11 patientswith true SFA aneurysms,most available re-
views report a rupture prevalence of 30e50% among
patients presenting with SFA aneurysms. Farinon
et al.21 reported rupture in 33%, thrombosis and distal
ischemia in 19%, and distal embolization in 14%. Atal-
lah et al.19 found for the same events, rates of 48, 13 and
9% respectively. Rigdon and colleagues’ corresponding
figures were 35, 18 and 12% respectively.2 In addition,
they found a limb salvage rate of 94% and no proce-
dure-related mortality.2 Our results are in agreement
with the mean reported numbers.
We found that these aneurysms preferentially oc-
cur in the right lower extremity, although Hardy
and Eadie7 reported two-thirds of femoral aneurysms
from all causes affected the left side (10/15). Bonelli
et al.24 reported that SFA aneurysms are most oftenlocated in the middle third of the artery, with rare ex-
tension into Hunter’s canal. Our review concurs. Most
often the aneurysm seemed to be focal and rarely in-
volved a long segment of the SFA.Diagnosis
The clinical diagnosis of an SFA aneurysm is difficult.
The available literature reports that in about two-
thirds of these patients, the aneurysm is not evident
on physical examination, unless the patients are lean
or the aneurysms very large.17 An SFA aneurysm
must attain considerable size before it comes to the
attention of either the patient or physician. Accurate
assessment of aneurysmal size however is trouble-
some. Diameter has often been reported on the basis
of CA, the most often utilized diagnostic tool, which
notoriously underestimates the true size of the aneu-
rysm because of the presence of laminated throm-
bus.17 US is considered a better test to precisely
determine aneurysm diameter.17 CT (Fig. 1) or MRI
are also better tools for diameter assessment.
Several methods have been used for the clinical di-
agnosis of SFA aneurysm. B-mode US is helpful to
identify them, but other entities may masquerade as
partially thrombosed aneurysms, such as soft tissue
neoplasms. MRI can be of diagnostic utility or of dis-
criminatory value when other tests are inconclusive.16
However, the MRI appearance of partially throm-
bosed aneurysms may be variable depending on the
age of the thrombus and therefore may mimic for in-
stance, soft tissue neoplasms. The special properties of
sectional MRI with its sensitivity to motion allow the
differentiation between soft tissue tumors and aneu-
rysms if there is still blood flow present.16 The clinical
diagnosis of SFA aneurysm was confirmed in most of
the reported cases by CA, given that the latter study
was likely performed to plan surgical reconstruction.
Besides the limitations regarding accurately sizing an-
eurysms described above, CA used for solely diagnos-
tic purposes, may underestimate the true prevalence
of SFA aneurysms. A patient may present with a pre-
sumed thrombotic occlusion of an atherosclerotic SFA
when the occlusion is actually the result of a throm-
bosed aneurysm. In some instances, the diagnosis
can only be made upon surgical exploration.16Therapy
The indications for repair of SFA aneurysms follow
the same basic principles applicable to repair of aneu-
rysms in other locations. Specifically, therapy aims to
eliminate an embolic source, prevent or definitivelyEur J Vasc Endovasc Surg Vol 35, March 2008
Fig. 1. a. (left panel) 3-dimensional Terarecon computed tomogram of a true, fusiform right superficial femoral artery an-
eurysm. The aneurysm is located in the proximal third of the SFA, (arrow). b. (right panel) Shown is the two-dimensional
cross-sectional tomographic image of this aneurysm (short arrow), which arises distal to the takeoff of the main trunk of the
profunda femoris artery and its main branches (large bifurcated arrow). The normal caliber of the contralateral superficial
femoral artery can be also noted.
338 L. R. Leon et al.treat rupture, eliminate any mass effect, and restore
distal limb perfusion. In general, elective repair tends
to be associated with significantly better postoperative
outcomes than emergency repair undertaken after
a limb-threatening complication.
Specific treatment decisions may be influenced by
the presence or absence of symptoms. Repair is indi-
cated for all symptomatic SFA aneurysms. The thigh
incision required for standard surgical repair is not ex-
tensive and is usually well-tolerated by most patients.
Patients who present with limb-threatening complica-
tions require expeditious intervention. Cutler and
Darling5 considered that repair of these type of aneu-
rysms is linked to a high failure rate, due to a frequent
association with diffuse aneurysmal degeneration of
the iliofemoropopliteal trunk.
Currently, there is no firm agreement on the indica-
tions for treatment of asymptomatic true SFA aneu-
rysms because the natural history of these lesions is
not known. Saccular aneurysms should generally be
operated on when the diagnosis is made in accordance
with the treatment of saccular aneurysms elsewhere.19
No specific aneurysm diameter has been identified at
which the incidence of complications dramaticallyEur J Vasc Endovasc Surg Vol 35, March 2008increases. In fact, some argue that small aneurysms
appear to have high complication rates and present
as much danger to the extremity as large aneurysms.25
Most surgeons, however, would probably agree that
true SFA aneurysms> 2.5 cm in diameter should be
repaired in good-risk patients, especially if the aneu-
rysm is known to have enlarged over time.
Smaller asymptomatic true SFA aneurysms, partic-
ularly in high-risk patients, could be followed serially
with intervention reserved for cases in which symp-
toms develop or the lesion enlarges significantly. On
occasion, repair of a small asymptomatic SFA aneu-
rysm in conjunction with a femoropopliteal bypass
graft procedure may be required in order to avoid
performing an anastomosis to a diseased artery. The
extent of aneurysmal disease may also influence man-
agement choices. For instance, a more extensive and
complex reconstruction is required for treatment of
diffuse arteriomegaly than is necessary for treatment
of a focal femoral or popliteal aneurysms.
Several methods of SFA aneurysm repair have been
described. Cutler and Darling5 reported, among 63
peripheral aneurysms in 45 patients, five procedures
for SFA aneurysms. One proximal ligation was done
339Superficial Femoral Artery Aneurysmsdue to rupture, which resulted in an ischemic but vi-
able limb. The remaining patients were treated with
bypass grafts; three were long bypasses to the popli-
teal artery; two of them occluded after surgery and
one was followed by an amputation. A short vein
graft replacement for an isolated SFA aneurysm was
the only long-term success in their series.5 Hardy
and Eadie7 reported a successful outcome by using
proximal and distal ligation of the SFAwith aneurysm
excision. They also suggested an alternative method
of arterial reconstruction, involving partial aneurysm
excision and local endarterectomy, with revision of
the lumen to an appropriate size. The luminal recon-
struction is performed over a rubber catheter matched
to fit the lumen of the proximal vessel above the aneu-
rysm. They acknowledged in their paper the obvious
criticism of this suggestion, which is the fear of post-
operative aneurysmal degeneration. This operation is
no longer widely performed.
Our review found a preference for the use of vein
over prosthetic for bypass conduit. It is our practice
and that of others17 to excise the SFA aneurysm and
reconstruct it by using prosthetic grafts if no distal ab-
normalities are present. If occlusive or aneurysmal
disease at the below-the-knee level requires an anasto-
mosis to the distal popliteal or tibial arteries, our pref-
erence is to use autologous saphenous vein.
Endovascular treatment of SFA aneurysms makes
intuitive sense, given that this artery does not cross
a flexion point and is therefore not subject to repeated
flexion or extension stress. Therefore kinking, migra-
tion, or metal fatigue are less likely to occur. The cov-
ered stent-graft functions as an internal bypass. It may
not be subject to myoproliferative changes that incite
restenosis. Eliminating the anastomotic suture line
that may serve as a nidus for intimal hyperplasia
offers another level of protection for restenosis. How-
ever, this technique in our review was only reported
twice,15,20 not because of its unsuitability but likely
because of the relative rarity of the diagnosis. The du-
rability of endovascular repair, as well as its relative
benefits in terms of morbidity, mortality, hospital
length of stay and costs remains to be determined.11Outcomes
In spite of the relatively large proportion of aneurysms
that were ruptured on presentation, in most reported
cases, outcomes have been favorable. This may relate
to the relative ease of the required surgical interven-
tion, most often a simple interposition graft. Untoward
outcomes were rare and isolated. There were 4 in-
stances of major limb amputation affecting 3 patients.In one case, amputation was due to failure to success-
fully treat foot ischemia.17 In another, the amputation
resulted from the severity of ischemia on presentation
and the lack of distal targets for revascularization.17
The other 2 amputations resulted from failure of fibri-
nolysis to resolve bilateral thromboembolism.34 There-
fore in spite of their rarity and frequent presentation
with complications such as rupture and distal ische-
mia, limb loss is uncommon with prompt surgical
intervention.
One reported instance of rupture of an excluded
SFA aneurysmal sac should serve to make the surgeon
aware of this potential complication. Routine postop-
erative surveillance of excluded SFA aneurysms left
in-situ may be reasonable to determine the presence
of residual intra-sac flow or monitor for progressive
sac enlargement.12 Many authors favor resection
over bypass with proximal and distal arterial ligation
to prevent this complication. Others however, advise
against resection to avoid extensive dissection around
the aneurysm and adjacent structures.31Conclusions
Our complete review identified 61 cases of SFA aneu-
rysms, the largest record of this type of aneurysm in
the literature. They were most often seen in elderly
men, predominately affected the right lower extrem-
ity, and were most often located in the middle-third
of the artery. At the time of diagnosis, SFA aneurysms
were frequently symptomatic because they reached
a relative large diameter before the diagnosis was
made. The most frequent presentation was localized
pain in association with a pulsatile mass. In contrast
to popliteal aneurysms, SFA aneurysms more fre-
quently present with rupture than distal ischemia.
CAwas by far the most commonly utilized diagnostic
tool. Treatment was primarily by means of an interpo-
sition graft, followed by exclusion and surgical by-
pass. Endovascular repair of SFA aneurysms has
only been reported twice. SFA aneurysm repair was
most often associated with favorable outcomes, with
low reported rates of ischemia and limb loss.References
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